Objective. To identify and weight sets of activities performed by faculty members in the areas of teaching and scholarship. Methods. A panel of faculty members diverse in rank, gender, and discipline convened in a focused discussion and a modified Delphi procedure to identify 29 activities in teaching and 44 activities in scholarship for weighting by the general faculty. Twenty-three of 33 faculty members responded to an anonymous questionnaire eliciting values for each of the activities in a process designed to produce a set of weights on a ratio scale to facilitate comparisons among teaching and scholarship activities. Nineteen of 23 faculty members responded to a second-round survey instrument. Results. A set of weights was derived for all 73 activities. Respondents placed considerable value on developing a new course, chairing completed doctoral dissertation committees, obtaining high-impact grant monies, and winning University and national teaching awards. Conclusions. The results assisted School administrators in allocating organizational rewards and communicating with University administration. Faculty members were aided by the opportunity to reflect upon the perceptions of colleagues and provided assistance with prioritizing their time commitments.
INTRODUCTION
Concern over career advancement and the use of appropriate criteria in the evaluation of faculty members has been expressed among scholars in higher education, in general, and specifically within colleges and schools of pharmacy. 1 Wolfgang, Gupchup, and Plake found that in addition to their efforts in teaching being undervalued, faculty members perceived that the criteria used to evaluate productivity in teaching, scholarship, and service were not appropriately weighted by school and university administrators, who place too much emphasis on obtaining extramural funds. 1 During the past 2 decades, pharmacy educators have attempted to develop more systematic means of evaluating the productivity of faculty members. Gagnon published rankings of journals in 5 pharmacy disciplines in 1986. 2 Wolfgang et al undertook a more comprehensive evaluation of journals in which pharmacy administration faculty members may publish. 3 Smith and McCaffrey followed up that study with a comparison among faculty members and deans of the importance of publishing in various journals in pharmacy administration in making tenure and promotion decisions. 4 In 1991, Calligaro et al compared the productivity and time spent in teaching, research, service, and committee activities among faculty in administration, medicinal chemistry, pharmaceutics/pharmacokinetics, pharmacology/toxicology and pharmacy practice. 5 They also identified sources of funding and impediments to research activity.
Prior to the current study, administration at the Duquesne University's Mylan School of Pharmacy (MSOP) had implemented the following to evaluate the performance and productivity of its faculty members:
• student teaching effectiveness questionnaires;
• a peer review program; • faculty yearly review by the Division Head and Dean grounded in individual faculty-developed yearly goals; and
• faculty-prepared annual reports that attempt to uniformly quantify the faculty member's contribution to the School, University, and community. These processes are used in combination with other management methods to provide individual recognition and reward as well as to support the promotion and tenure process and to gauge the productivity of the School's Divisions collectively. In response to requests from School faculty members that they gain a better understanding of the activities valued and performed by colleagues, and in response to various internal and external forces demanding greater accountability among faculty members, 6, 7 the investigators undertook a project aimed at identifying and weighting scholarly activities among its constituent members.
In seeking a valid process to accomplish this task, the investigators identified several efforts by scholars in colleges and schools of medicine. Bardes and Hayes 8 developed a relative value-based system to measure faculty teaching activities. Their process involved a consensus of interested faculty members assigning relative value weights to 20 teaching activities according to labor intensity, amount of preparation, amount of patient responsibility, and educational value. These weights were multiplied by the number of hours required for each activity to produce relative value units, which could then be multiplied by the number of times the activity was performed. Hilton et al took a similar approach, but included activities related to research, administration, patient care, and teaching. 9 Relative values were assigned by the investigators using a 10-point scale. Each activity's value was multiplied by an activity-specific time measure to yield a global relative value, upon which the total value of that activity for a year could be determined.
These and similar methods have been criticized for several reasons. First, the values represented only those of the study investigators. Secondly, constraining the values to an arbitrary scale (eg, from 1 to 10) may underestimate the value of larger tasks that are more difficult to perform and overestimate the value of activities performed more routinely that are not as labor intensive. Finally, these efforts divided the scales into separate components that counted twice the time it takes to accomplish the activity, thus overvaluing its contribution to the process. 10 An alternative approach to valuing faculty activities was identified by Scheid, Hamm, and Crawford, who utilized judgments among faculty members in an iterative process to produce values existing within a continuum on a ratio scale. 10 Their results would appear more useful, as the units of productivity and their corresponding weights emanate from the collective values among persons actually performing the activities (the faculty members). It calls upon faculty members to reflect upon the missions of the School and University, but also provides a venue for faculty members to express their opinions on which activities help to sustain and grow the institution. The investigators of the current study adapted this process to identify and weight teaching and scholarship activities at the MSOP.
METHODS

Setting
Duquesne is a private Roman Catholic, doctoral degree-granting university located near downtown Pittsburgh, Penn. The Mylan School of Pharmacy's faculty is comprised of 16 full-time members in the Division of Pharmaceutical Sciences (PS), including the Associate Dean, and 17 full-time members in the Division of Clinical, Social, and Administrative Sciences (CSA). The 2 divisions were comprised of 4 full professors, 18 associate professors, and 10 assistant professors during the study period.
Identifying Activities/Units of Production (Step 1)
The investigators convened a panel of 7 faculty members in a focused discussion to identify appropriate units in teaching and scholarship. An eighth member declined participation. Panel members were invited because they represented various constituencies within the faculty (by discipline, rank, age, and gender) and estimations of their propensity to devote considerable energy to the endeavor. 11, 12 They were offered a $50 gift certificate as a token of gratitude for their participation.
Upon their agreement to participate in the project, faculty members were provided instruction on the goals of the project and their roles in the project's initial phase. Approximately 2 weeks prior to the focused discussion, participants were given a list of readings to complete that dealt with methodological issues and the concept of units of production in academia; performance criteria for faculty promotion and reward; faculty vitality; and contemporary definitions of scholarship and faculty productivity. 7, 10, [13] [14] [15] [16] While regarded as essential to accomplishing the University's mission, service-related activities were not included in the project for 2 reasons. For one, service activities had not previously been studied in similar projects. Second, and most importantly, it was believed by the investigators that the weighting of service activities is inappropriate. For example, the value of an article published in a refereed journal vs one published elsewhere can be debated; however, it would be much more difficult to quantify the value of making presentations at area senior centers about proper medication use vs serving on a University committee. Moreover, the wide variety of activities that may justifiably constitute service may be too difficult to succinctly list and categorize in a meaningful way. However, several participants in the focused discussion expressed the opinion that some activities regarded traditionally as service, such as serving as a referee for a journal or as a board member for a professional/scientific organization, should comprise the list of activities describing scholarship.
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After approximately 2½ hours engaged in the focused discussion, it became evident that the task was not going to be effectively and efficiently completed in this type of format. Among the issues debated was incorporating distinctions of quality (eg, "high-quality" vs "acceptable" teaching) in the lists of activities. The investigators resorted to the use of a modified Delphi procedure. The procedure required each participant to submit activities in teaching and scholarship. Participants were sent a request for their submissions via e-mail. With these requests came further clarification of the procedures, or in other words, some additional rules for describing the activities. Panel members were advised not to "doublecount" an activity. For example, "teaching one credit of a required course" and "teaching one credit of a required course at a high level of quality" could be listed as separate activities, but could not both be counted as having been performed for the same activity (teaching one credit). Lists of discrete activities for teaching and scholarship were received from all 7 participants. The investigators evaluated their submission and culled the responses to form initial composite listings. A few issues of disagreement among the panel participants remained, such as delineations or subcategorizations of certain activities and whether certain types of activities should be included at all. Thus, a brief survey instrument that employed several polling ("yes/no") questions to settle these issues was administered to the participants via email. All 7 persons responded. The results of these procedures were used to construct a questionnaire that was administered to the entire body of full-time faculty members at the School.
The panel participants reached the conclusion that any attempt to distinguish quality in teaching would be overly problematic. For example, the use of student teaching evaluation questionnaire ratings might benefit "easy graders" and be disadvantageous among those teaching courses to which students may have negative biases. The panel did decide, however, to include distinct categories for authoring a manuscript in a "high-impact" journal or securing funding for a "high-impact" grant, with "high impact" being a concept mutually agreed upon by the Division Head and other persons within the discipline. This is a similar approach to that outlined by Print and Hattie, 17 who, in their weighting of research productivity, took into account that the cost of conducting research varies significantly by field or discipline and from one project to another.
Initial Valuations of the Activities (Step 2)
In the project's second phase, all full-time faculty members were asked to assign values or weights to each of the activities comprising the teaching and scholarship domains. A survey packet was distributed to faculty members during the School's monthly meeting in March of 2002. The packet contained a cover letter, a selfadministered survey instrument, and a copy of the School's Mission, Vision and Goals statements, along with envelopes for return of the completed survey instrument. Faculty members were instructed to place their completed survey instrument in an unmarked sealed envelope, and then to place the unmarked envelope in a larger interoffice mail envelope marked with their names and addressed to the attention of the CSA Division secretary, who served as an "honest broker." This was done to protect the anonymity of responses from the investigators and enable the honest broker to keep track of respondents for the purposes of sending reminder e-mails and distributing the second-round survey instrument. As per the study protocol, the investigators were aware only of the Division from which each response was obtained.
Faculty respondents were instructed to identify one "typical" activity in each of the 2 domains, assign it a value of "10," and place an asterisk beside that value. They were further instructed to identify "typical highvalue" and "typical low-value" activities (not necessarily the lowest and highest) and assign them values in relation to the value of 10 assigned to the typical activity, then designate each of these with an "H" and an "L," respectively, to serve as points of reference. These instructions define the judgments as a magnitude estimation procedure, thus producing ratings on a ratio scale. 10 Respondents were encouraged when assigning values to concomitantly consider the School's mission and the intensity of effort required in performing the activity. During this first round, respondents did not compare activities across teaching and scholarship; they assigned values to the 29 activities in teaching only as they relate to other teaching activities and assigned separate values to the 44 activities within the scholarship domain only as they relate to other scholarship activities. After 2 reminder e-mails from the honest broker over the course of 4 weeks, 23 of 33 eligible participants completed the first-round survey instrument.
Round Two Survey Instruments (Step 3)
To make the resulting 2 scales comparable, a second survey instrument was constructed that required respondents to judge 6 activities from each of the 2 domains. This time, the activity "teach one credit hour (lecture, entry-level program)" was assigned a value of "10" by the investigators. This activity was selected due to it being the most commonly cited "typical" activity. The other 12 activities included in the second round survey instrument were also those frequently marked as typical, typical high-valued, or typical low-valued activities.
Round 2 survey instruments were administered during May 2002 by the honest broker, who sent the survey instrument only to the 23 persons responding to the firstround survey instrument. The correspondence between the ratings given the items from each set on the first and second questionnaires was used to translate the ratings of all the items from that set into the common scale. This has been dubbed as analogous to the "cross-specialty linkage" used in developing resource-based relativevalue measures for clinical activities. 10 After approximately 4 weeks and 2 reminder e-mails from the honest broker, responses were obtained from 19 of 23 eligible participants.
Calculation of the Final Weights (Step 4)
It was necessary to develop a transformation function for each set of activities that could be used to produce the "final" score or weight for the composite list of 73 items. As per Scheid, Hamm, and Crawford, 10 2 methods were used to derive the required transformation functions, both using values obtained from the 12 activities common to the round one and round two questionnaires.
The first method computed the mean of the mean ratings for the 6 activities comprising each domain from the second questionnaire, and the mean of the mean ratings of the same activities from the first questionnaire (Table  1 ). The ratio of these means (second questionnaire/first questionnaire) was used as a multiplicative factor in the transformation function. A separate factor was calculated for each of the 2 sets. To obtain the value of any activity from a domain on the cumulative relative value scale, its mean rating on the first questionnaire (across all respondents) was multiplied by the factor for its set. Table 1 provides the values for calculating the transformation functions for Set 1 (teaching domain). The same procedures were used for the 6 activities common to both questionnaires for Set 2 (scholarship domain, Table 2 ).
The second method followed a similar procedure, using medians rather than means. Both methods were *The means method computed (1) the mean (across activities) of the mean ratings (across all respondents) for six activities from each set from Q2 and (2) the mean of the mean ratings of the same six activities from Q1. † In Q1, each set of two sets of activities (teaching and scholarship) was judged separately. ‡ In Q2, 12 items (6 items from each set) were judged. § The medians method computed (1) the median rating across respondents for six activities from each set from Q2 and (2) the median rating of the same six activities from Q1. || A ratio of means (means method) or median of ratios (medians method) from each set was used as a multiplicative factor to obtain the final relative values of items for its set.
used and reported here, as each has advantages and limitations. Using medians, particularly within a small sample of respondents, may produce results limited in their precision of expressing the views of the entire faculty. Hypothetically, if 10 faculty members each assigned a value of "5" to an activity and 8 faculty each assigned the same activity a "20," its unadjusted weight would be "5," thus failing to capture the importance assigned to it by a relatively large minority of the faculty members. On the other hand, use of the means approach could result in skewed values in the event that 1 or 2 faculty members valued the activity at an extraordinarily high or low level.
RESULTS
In round 1, responses were obtained from 12 members of the CAS Division and 11 members of the PS Division. Nine members of the CAS Division and 10 members of the PS Division responded to the round 2 questionnaires. The data in Table 2 were used to calculate the transformation functions (multipliers). As seen in Table 1 , these are 1.138 and 1.537 for the teaching activities domain using the means and medians methods, respectively. Similarly, the multipliers for the scholarship activities domain are 0.879 and 0.651 using the means and medians methods, respectively. On the second round questionnaire, the median values were lower than the mean values for 4 of the 6 teaching activities and considerably lower on "chair one completed MS student thesis," as several respondents from the CSA Division assigned relatively low values to that activity.
In comparing responses obtained from the 2 surveys, mean and median values declined from round 1 to round 2 for all but one (managing pharmacist services) of the teaching activities. Similarly, the mean and median values declined for most of the activities from round 1 to round 2 for the scholarship activities. Still, the mean of means for scholarship activities exceeded those for the teaching activities.
Comprehensive lists of the activities and their median and mean weights, adjusted by the appropriate transformation functions, are provided in Tables 3 (teaching) and 4 (scholarship), respectively. As would be expected, the mean values usually exceed the median values for activities across both domains; however, this is much more prevalent among the teaching domain activities, which results in part from application of the appropriate transformation functions. One study suggested that the means are more precise or are a better reflection of the collective judgments of the faculty members. 10 Without some definitive measure of accuracy, that would appear to be the case for this study as well, evidenced by a wider dispersion and the semblance of a more normal distribution among the values. Moreover, while many of the faculty members appeared from their responses to have been very diligent in their efforts to evaluate the activities, some respondents may have been somewhat quick activity that typically implies 15 hours of contact time, excluding the preparation and other duties that accompany this activity (eg, student consultation, grading examinations and assignments). Faculty members placed a considerable amount of value in the development of a new course, whose value at 27.51 does not include actually teaching the course. Faculty placed almost twice the value in chairing a completed PhD dissertation as they did chairing a completed MS student thesis. Faculty respondents rated winning a School teaching award with just over twice the value of teaching 1 credit hour in the entry-level program or less than twice the value of teaching 1 credit hour in the graduate degree program. They did, however, put much greater value in winning a University or national teaching award. Essentially, respondents assigned approximately equal value to publishing a manuscript in a refereed journal and teaching 3 credits in the professional degree program. Publication of a high-impact paper received an approximately 70% higher value than publication in other refereed journals. Secondary authorship of a variety of types of papers and conference presentations was typically afforded about 60% of the value of primary authorship. As to be expected, authorship of papers in non-refereed nationwide publications and regional/local publications were valued less highly than those published in refereed publications, but not much so, especially when the results of other similar studies are considered. 9,10,17,18 Also in contrast to previously published studies, authorship of presentations at conferences was valued nearly as highly as publication of entire manuscripts in refereed journals. In fact, presentations at international conferences and invited presentations at national conferences were afforded higher values than published manuscripts in refereed journals.
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The activity afforded the highest value was functioning as the principal investigator on a funded high-impact grant, effectively valued at over two and a half times that of another grant, and equal to approximately 13 to 14 credit hours of teaching in the professional program. Authorship of a scholarly text was valued just over twice as highly as primary authorship of a referred publication and two and a half times as much as a presentation at a national conference. Editing a textbook was valued slightly less than authoring a textbook. Responding faculty members viewed authoring a book chapter as being approximately equally as valuable as authoring a refereed publication, developing a new course, or chairing a completed Master's degree thesis.
Faculty members attributed slightly higher values to winning School and University awards for research than to winning similar awards in teaching, and a considerably higher value to winning a national award in research than to winning one in teaching. Faculty viewed earning patents as highly valuable, even more so than authorship of a scholarly text, obtaining a grant, or winning a School award. They placed a considerable amount of value on serving on an editorial advisory board or a board of a professional or scientific organization. 
DISCUSSION
Scholars in pharmacy education have long debated the value of counting research publications and grant dollars vs teaching and service activities. A formal discussion of the measurement and use of faculty productivity data appeared in 1983 when Smith noted, "It seems reasonable that the administrators should have some collection of clear cut objectives for the School . . . It seems equally reasonable that the faculty be apprised of these objectives in such a way that they can make informed decisions about how to allocate their efforts." 19 Colaizzi noted that faculty development cannot occur in the absence of a fair, clear and well-defined process of faculty evaluation, a process which faculty know, understand, and "buy into" at the time of their initial appointment. 16 As some pharmacy faculty leave academia for higher paying careers in consultancy and the pharmaceutical industry and as new colleges and schools of pharmacy open nationwide, the prevailing shortage of faculty members may become more acute. 20 Pharmacy faculty members may be no less immune to stressors plaguing faculty members in other fields, who struggle with a lack of guidance and formal mentoring in addition to the ambiguity surrounding criteria for tenure, promotion, and other rewards. 21 This is especially problematic for junior faculty members who seek acceptance and whose fate in tenure decisions rests upon colleagues' evaluations of their productivity. The need to assist junior faculty members in acclimating to new positions in pharmacy academe has been recognized for at least a decade, 22 but little regarding this issue has been written about since that time.
The methods used to evaluate research productivity, while debatable, are not as elusive as those to evaluate productivity in teaching. One study suggests that, while students demonstrate at least modest ability to discern quality in teaching, administrators should resist the temptation to base evaluations of teaching effectiveness and subsequent rewards solely upon student feedback. 18 In Wolfgang, Gupchup, and Plake's study, respondents indicated a preference that colleagues and administrators place much greater emphasis on the evaluation of instructional materials (eg, syllabi, laboratory manuals, videotapes of lectures) for promotion and tenure decisions. Obtaining numeric values on student teaching effectiveness questionnaires, like counting publications and grant dollars, is relatively simple and does not involve a laborious and potentially contentious process, such as might be the case in the evaluation of instructional materials. Faculty members in this study were not particularly amenable to including some sort of "quality" measure into the evaluation of teaching activities.
A consistent theme among papers discussing faculty effectiveness is the need for each school/department to address productivity and faculty development concomitantly. Moreover, some have argued that the valuation of teaching and scholarly activities conform to norms upheld within the particular institution 23 and that faculty vitality involves an interplay of faculty qualities and institutional factors. 7 To that end, the current research differs from previous efforts in pharmacy academe in that it incorporates the values of the faculty and evaluates teaching and research activities concomitantly. As such, it should provide significant utility to the School's faculty members and administrators in several areas.
For one, the School's administration now has a greater understanding of the value that the faculty members place on various activities. While individual faculty members may continue to debate the meaning behind and the effort required in accomplishing various endeavors, administration has acquired the knowledge of the faculty's collective judgments. Likewise, individual faculty members benefited from reflecting on the School's mission and goals and comparing their perceptions with those of their colleagues (the results have been shared and made publicly available to the faculty).
The data will also help School administrators in the allocation of organizational rewards, such as merit pay increases, bonuses, special recognition, and other intrinsic motivators. Pitting faculty members against one another by keeping score of their activities is not the intent of School administrators; however, the process of identifying candidates for the receipt of rewards should be rendered more just by the knowledge of such a faculty member's significant contributions in areas that his or her peers judged to be highly valuable.
The School is sharing the results of the study with University administration. During a time in which the University is revising its strategic plan and revamping criteria for tenure and promotion, they gain a greater sense of what faculty members in the School believe are the activities most critical to achieving its mission is important. School administrators plan to assist qualified faculty members in their applications for promotion and tenure by alluding to the candidate's performance on activities deemed valuable by their peers. Additionally, the School hopes that providing the University with these activities and corresponding values will assist it with its planning and allocation of resources.
While faculty members will be encouraged to continue pursuit of endeavors that help them to attain selfactualization, knowledge of the value placed on various activities by their peers may assist them, particularly those junior in rank and experience, with planning and prioritizing their time commitments. The autonomous nature of the job is one of the primary attractions of a career in academia. Evidence suggests, however, that junior faculty members and experienced faculty members in new jobs struggle to establish their teaching and research agendas. 24 The results of this project should assist faculty members in becoming more active participants in goal setting with Division Heads and the Dean. As such, administrators are also hopeful that assistance with prioritization and goal setting will help the School retain effective faculty members.
Several limitations to interpreting this study's results bear noting. For one, the lists of activities identified and weighted are not exhaustive and are direct expressions of the judgments of the panel in the early phase of the study. Moreover, very few activities that may be regarded as service were included. With few exceptions, delineations of quality were not considered in the judgments. Among the areas that provided some distinction for quality and for other areas, the list may lack a certain level of precision (eg, grants can range from several hundred to several million dollars; nationwide conference presentations can occur in meetings with varying degrees of difficulty for getting abstracts accepted). Other activities may still require further refinement (eg, "manuscript reviewer" could be interpreted to mean one manuscript reviewed or several). Additionally, not every member of the faculty responded to both rounds of the survey, and the weights were calculated from everyone who responded to the first-round survey without any attempt to preclude the judgments from those who did not respond to the second-round survey instrument. Although there appeared to be only a limited number of incidences in which respondents tried purposefully to skew the results, the judgments are subject to the biases of the responding faculty members.
Importantly, the results are based upon the values of faculty members at the School in which the study took place and cannot be extended to other colleges or schools of pharmacy. The culture at this school of pharmacy is grounded in the University's mission as a Catholic university; however, the University's newly appointed administration emphasizes the need for enhanced research productivity. Indeed, the University, and the School in particular, have witnessed significant growth in their attainment of extramural funds. Faculty members in the School have become increasingly cognizant of gaining recognition among peers at other institutions, which may explain in part such high values placed on presentations at national and international conferences.
Moreover, the School has been generous with providing funds to faculty members presenting at such conferences. Faculty members are expressly aware of their service roles, and it is not surprising that activities in service to the profession are viewed within the domain of scholarship.
CONCLUSIONS
In response to environmental forces and queries from School faculty, the investigators used focus group, Delphi, and ratio-level scaling procedures to identify and weight sets of activities in teaching and scholarship. Faculty members placed considerable importance on developing new courses, chairing completed doctoral theses, winning national awards in teaching and scholarship, publishing manuscripts in refereed journals, presenting at international and national conferences, securing funding on grants applications, and obtaining patents, to name a few. The results will be useful to School administrators in allocating rewards and to individual faculty members in prioritizing their time commitments. Other colleges and schools of pharmacy may follow similar procedures to identify and weight similar sets of activities.
